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collect 


J^d of air 

. c °lo Ur w; ’ u v, hich — 

s. f °r 

* are n f a *> w'T***kl * ^ 

1 *. r.?«,is,*-.* ?s» 


** ^ ‘ ** II % 


hlCe > but in * e e feftric "on-coS Je w 

or red ' J « rnflamn, * f Pwk is ^° nd ^or s . 

<e» 

ma )' contain that of^ “ti ni* 

* *r*«v»“* % 

When to onpioJon ,',*^S.« « » 

inflammable air, it was a liSf 3 quantit )' <* 

™ P™“r ”"S » fc elSTn^X 
with more violence in an explofion than in a com- 
mon i park. 

The Smell of inflammable Air. 

Inflammable ai r, when it is made by a quick 
procefs, has a very ftrong and offenfive fmell, 

from 


, £ r <£fftotn 

fub^o c# ere * an ° ld r p* rC ^ 0 ns thC 

i&Xx&s&s&r 


ien> ted - A-s 1 arn r tone ti n S d whetb er a - 
IL. as f ar ‘ _f the f attie ,-cr_,nfnce v ' , r wood) 


gf. “•yiV'gg, **&* 

got fr was Served contained * 

-** thin to afful ^ S -: we been gene- 
^ Wlth \X inftammable ait„ be a 

££» ”* **”” •'« l ta " to f f 1 

red ochre, or the earth ft. and it i 
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have i 

toC yC pr >^ nce * 

«bfr air 

^ Witl1 if - Tht'i h^' 

to lron> l have „f K? 


S E C T I 0 N ii. 

r¥~.»^ 4 ^ 

Flint Glajs. { 

r j ^ H I S kind of air remains unchanged when 

X it is expofed to heat in a tall jar of flint 
glaft, in which it had free liberty to expand. 
I made this experiment at the fame time with the 
fimihr one that I fhall have occafionto mention on 
nitrous air. This air, as well as the nitrous, re¬ 
covered its former dimenlions when it was cold, 
and appeared to be unchanged m its quality 


&*&*&**• he5 .bout 


*£**&%*£ S** 

*&**&**■ a and of focH , ^ 8 ** 

'J>f> this,either ^^ ^ 

fo fon ° f „t b^der, from the gating the •* 

the a,r 1 l „An» in 1 » ater ’ ® bear the con- 

1 Of water, 1 A* *? \ Vl(he d to make the 
the kinds of air on * qu v c kfflver. This be- 

experirnent, difp acl ’h> and applying 1 

flame of my candl ^d keeping firm 

blew pip e m i fj e 0 f the place to 
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- r meticalK 


At one time L n 

communicated to 


fomething precipi¬ 
tated 


2 36 

ev ery ° Ss *Rv 

T hef e ? eCe Was » 
ar c P Ie ces j 
I ° Unt °f the atke d 

r fs w «h infl,_ perfor mm8 


«fi With Ur P e! 'femi„7 J '«dh™r 

neat Were ,> p aces to w u:'i t ^bes, 1 

tle attention'Jf y tinged b Wbut 4,1 
^ fotnething J££*£> ***££■ 

CU ar expeftation, I buried ^,'? hout »r pani- 
together with the others %t % “ thefand , 
of September, 1?77 . Tlus ** on the , 5th 

On the 20th of January following, 1 examined 
• theft tubes together with every thing elfe that had 
been expofed to the fame heat. The tube con¬ 
taining the inflammable air was ten inches long, 
and by fome accident was broken; but it was jet 
black throughout. At this I was very much fur- 
prized, but I did not then fufped that it was at 
all owing to the inflammable air with which it had 
been filled; thinking it might have beenoccafion- 
ed by fome phlogiftic matter in the find, or m 
Le of tire veflels that had burft m tts netgh- 

bourhood. „ c i rC umftance, 

Reflecting, however, on this odd c ^ ^ 

and thinking, from the vabaW ^ 


A I R ' , bY tV»e 
id*® 1 '* c afl 0 ° ed wjth 

the f ^ {an d, c ° n ve ry b d th e * Ua t ^ 

* iibe Z ^ wh '?U esr tfthe blaC Ke 

tHe ofed ’ t0 f0 r ny^ dsfied A by be ^ nS bicb^ c ° uld 

e*p° e n oW fW 0 n 0 ned c ; n ^m a r r v^e 

6»* ° f * 

S5ys5Sf-- , r ^ * 

in detriment- aboUt four *c 

tisfoaory ex P glafs tubes, * a tnet er ’ 1 

Putting/ 0 g o{ a n w*» . vthen 1 

length, t» d a ^ k t them « « w be which 1 

land futnace, h ¥ cd tto t greateft 

beautiful jet black that this blackneC 
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to me, that, probably, it wa* 
the 


on 


*38 

£S£» 

_ mr Oabl e . lr °n s k> 0 




a™; "■ 

ic Was rs^,' 1 be SwUowj'?’ * 

SS** 

fa 

a delicate f upcr fi cja[ ^ 4e 1 U| S W Wad 

Ml rf ».iWasS,Sj3 4 ‘«K- 

nefs was indelible; atleaft, itcouid notbeSpt 
of} without tearing the furface of die glafs, and it 
made no change in it with relped to eleftricity. 
For the tube thus biackened was as perfeft a non* 
condudtor as ever. 

The blue colour of the glafs that was mod: heated, 
Mr. Delaval informed me, was owing to fomething 
of iron in the compofidon of the glafs . That it alfo 
depended upon the degree of heat, I afeertamed by 
placing one of thefe tubes in a vertical pofition indie 


***■ he wHi* 

j,„- , f the to ’ i°or> 

'‘nelo^ffdeeP^dof^ 

ate® h .,a. blae't & \„ ]aa t. . fo 


itg&g&s&gg. 

black ‘ Vcrht of ^ can ! 1 P . p r s was 0 ^ n °, x e 

hv the hg bt , 0 ffW- hlacb neis . fl a ro^ a ^ ie 

* e P x t bougW h P°® '^ mtn ediateiy ; 

oir V near affinity wlttl \ (uCC eeded ten . h this 

H-ng ®* ^moment X ^ the tube as 
metallic 'cal > Appeared, 

blacknefs inure 1 ^ ^ been. fcd m V n \um, 

tr “i&e X pe^ n ^ by *«*► 

out of which ah coloor . ln this P«>cefe^ 

and which is of a y . a little to the 0 
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■ead 




and t 


art It 


. r hat rem a i n ed U 0 C f m | "V StJ* Sla6 

eft ape wjm , “ of *e air 


^iU be; 

f^^r^tyy-c 

P^ion of idk^ggf**'*** 
able of melting g i afs . J* >B a <^eofh eat<;ip . 

conftituentpartofinflammahl 1 no P ro per 

the attraction of the calx is fa™ ef ' des I ,h, ogifton, 

Phlo^on from an elaffici^e^t 

a, fixed and combined one. 

Having, by means of thefe giafs tubes, effeded a 
complete decompofition of inflammable air, the 
phlogifton in it having united with the giafs of the 
iead ; I thought that, if there had been any acid in 
its compofirion, it would then be difengaged, and be 
found in the tube. In order to find whether there 
was any acid in it, or not, I poured into one of thefe 
tubes a final! quantity of water made blue with the 
juice of turnfole; but it came out as blue as it went 

in. SEC, 


«t» aWe ■ 

rE **>, 

nor to® „ h logift° n > Vfl " C , greater variety other 


P' e in na ls in them. S f‘^ ce s ns different 

0 f properties ar e fubttan ce> 

. charcoal, *****&" externa «PP= t 


from eacn r confiftence, * , yet the 

^ th ^em nH the fa* ^ 

principal ingredient mthem Wtrans fernng 

^on%mny ^ of them. Inflam- 

Of it from any one ^ Y ^ each Q f thefe fob- 

putrid vegetables, and by 
account has been grven 
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Kirwan, 1U 
. the 
however, 


, s held that ph 
inflammable air. 


SDSL's'<?• 






i t CI fCf^ a w iro % 

H U , * 

ec <^f Up ; fl x 

■*C&; 


4*9 

^ , (o 0 

ra teVY {o ^, . t °^ 


^ «/« C T ' ° X 

^ ; ig-';-*, 

T 1 ?*®™-*. ' *-*-»•* 

*«oS r “"' d ">«' < i«f ««,»„ 
*> p-i«ipi, %f*. *. «?£“*.» "Ci 

rfi/covery of (. f"'" Wa %.. i t ^ C£lmcs “H 

how ( i;ff rabie from one f„ J P * whate ''« 
7 ffea ' nt W i„ Z , nce t0 Mother,. 
J ‘' C/l aS Sulphur, wood, and ail properties > 
therefore is the fame dung ;„ the ^ and 
wiiat has given an air „r 2 h aU ' But 
has been t/nrt ° f *this fubjeft, 

or fnlJ ,"; 13 ,ma S ,ned > that this principle, 

ihnce, couid not be exhibited except in com- 

t’uuuon "ill other fubllances, and could not be 


f^V„ ^.Ljon °, rei o' 1 , m»<?- e le- 

KV^ V t. the op ’rit am 00 ® fooO d ' 

beeI ’ l^ v 0 ^L» lto1 ' n ^b' cVl 

°V cb^do^L in aB Vitb tb e v but 
brat ed he w hol e th* rte d /* 

that th $ak e ’ ^ bo d^ ^ o- \oft n y \n 

ed ° n J*#* ft they ' n /ihingi ab f. ** * 

W'&z s *£*r*£ 

sr-sS^*^ 

5 ?-—.*“ 

° ! ?M «e»“ n ” «d»« { >““ *' tr™ 'r'- 

ers^-f-sr-*^ 
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1 e,v&i *> 4 nu <>> 

** 4v b*s t L '< :s 

Zt* »t“ - 5 ft. ?'i<> 

attr a&„ ^g m bfor bed k Se 0 * 


T r ^ UO eifto ft 7 

«-* r 

Uncertainty , K ^k k aI m > * neceffi>^ 
tiK f ° CUs <* a b*° U8ht > ^ 

P°™*d ^ i m r g feas «Pon a thr °*">g 
or rather on * Urroun ^d wl * .^ ntitJr «* 

W circuntWt, w J d * ** a,^^ 

“, and placing it upon a convenient fland 


O* V 1OT i ** 

.-ju^ , Cerve^ r pei* e r a o t 
<£ 1 

^ sv ;fW T^ vd 

“lr **k*?£. *e «« 


»>-* * tit* 1 • , i 

tl*" *at tn ‘ - ft e»S c ‘ »t ^ 1 c ° . 

6 «' e afc £( ' < ' >1 '^, th e ,n h» v ’ 1 ’® Her e ^° re up, aiP 

P^S*" 0 ’’ W ^ 7 ce&> { 7 etb« 1 

6 sed t e». e * ce ’rL in * e , be l efc 0t 1 tVioug 1 ^ 

" ot &ca&f% \ be former 1 fo * 

" oul4 reV bable ’ -n^'p B°^ evet ’' 

*f ^ P^’ietbing f- £„* po^er 
determine in a • inftammable , fe -was- 

iT-fff, I >*-££&.* 

*0 °; "° the metal to be !&»“? ^ fem e time 
T t e 'a°conftderable ,qf»f“J’ ^ dou bt, 

* at 1 • v;as dimimlbed, -1 {bmething 

that the ait 0 A-nallv itnh)h3tn 0 

Kur that the calx was in leaking 


intro- 
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of air■ ' t . 
W itb the >» 


W 3 


? rC ^i,^ S fif ft ^.^' n ° U% g^en | eAV Yiefr^W^ 4 ' 

an y h hV‘ f th^**^ ^ d! orJV f 

1 f 

e d f amed > I <Cl muring * •* < #*,0^ d*.* for, * 

r hich ^ I m ^ich I T Wno '^ ft ait ^ ' J «**^ **>* _ u( ed to & 

I Was fk extr aa:erl r be § a a the 

n_ Sl . ^erefote n ed f rom the ex Df w 


_ ^ <ur ^xttaaaJr* ° e S a n the ‘ tln S u ^ 

fl ^maSe r t 0re> tui t0nt y ol^ 

J des PWo gi fton. C f: r ld n0t 

folt y five ounce mo r* tim e I'i 4 ®*- be. 

In wder to ^ of the ai r $5* **« 
with the greater “ a fea of f uch .® Ve ’ 

^ery thing elfe that couli^J'P^on.and 
of air, by giving* a red heat whl ^ the fo ™ 
°f nitre; 

mentioned above, I reduced a hundred ^Te 
ounce rneafuresof inflammable air to/™. To ; udoe 
ot its degree of inflammability, I prcfented the flame 
of a JmaJl candle to the mouth of a phial filled with 
it, and o bicrved, that it made thirteen feparate ex- 
plofions, though weak ones (flopping the mouth of 

the 




r-s&BzZX* 5 **. 

i, >«* *” „,**» ""“csm -• 
••r^^t’SSS^'CS 

that water, Y ^ u that could „ b !,,Auotbeany*^_ 
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I that this » UL 
ofpUog toBto Wm 


3 *4 

in etb a) . °a SSl) 

yiu„ * v * 


#J 5 


?** ^ ^ < a ^x *; i:i< ^ i 
Ir ' I fc Und e ^ ai ne dfor a,1 ^v,^ 

50 ounce 1 tilat 'Wien^'^ksV 0 ^.'^ 

refi du« m "^Ws J ^ ufing ; ."W* ^ 

this calx f e r as phlo 8ifti c nflanin,ab le al '^ ^4 

a ^ a ft velr ately > Bu t >^ 

td air. * a ^fiderablt^' 1 ' *•* ^ 

J "»“«>*«* ’*“'■'*!&: 

re dliced fr> e> ^lat the tv,* • 

it will be a t Perfe % com D a57 ^ « b e 
precrf, m?" 3 ''' » K* 4 '" 4 -> 

t'“-*^?£S?WS 

came from it, and coated the black 

i rr , 

to be dillinguifhed from any other lead, and that the 
inflammable air was all procured from iron by oil of 
vitriol. 

When I made ufc of inflammable air from wood, 
I found , that though I was able to reduce minium 

with 


<»**■ °h 

beI>t Vi nd e!t n» ' Khl * cO^h b«l'° S 

ltv ' 

:£.'^ «ttf 

-sss*,^>srf*s^ 

i procure ^ 

| SS > r > 
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,ood deal In propori 


^nljS* niw *"* bi^* £«*. 
e Xp e ; 0 n tai n s alt §feat a Mi. 

qUits it I'" this Pro ? ° b ^X** C r 

, In a&aline air ] eaH „ y ’ befo « 1 Ic . 

confi^ t 

r^s^sss: 

which, on account of the extranrf aperiment 
it T U , ne ext aordlnar y nature of 

, have repeated many times fince I firft pvl b_ 

Ji/hed the account of it,- and always with the fame 
refult. 

This experiment aJfo throws fome light upon 
thole in which, by expofing iron to nitrous air, 

I pro- 


* 5 ? 

a**' 

1(0 


Pfi ^ *£ t* % 

£*» f ***1 -.t* v o^’ 


J 1 ««"' Mft!’ ■■ d iffW C "' : t is V- ot» c *: „ r 
ho" ,i V to *1 vety . m ents> > c c f th« o* er i 

^te * ioSS t!efc e * p m 2 l ifical rfe dio e 
to ^ from * fottto *° elfc M* arid 

^’Jtheto ' of l {ubje&’ t y 

uintS lC _a(\van^& ._pnts, u . • 


T* "table P'^'C m a V’ pt :: 9 ge. U '* ^ aV 

• in fl«ntn hints 1 .■ to ad' ,a ° ® r itn ents ’ h \ e air, 

ft0tn kto? rofcC ° (ollo^ CX 1 in fta5inr0ab of *e 

^ r from the **A a l fobfta nce ot 
hoW ever ’ . the c °^ rP firnp le 

k^ ea W* e 01 

r phl°g* (lives and a r e vetiteen 

'«*o t ! £ “%r««-*„n “* 

there remained ^ ^ fWogv fticate - m eig Vvt 

^ j£d* **' MaR fl &foen grains 

have no alkaline air 1 S mercury 

ouncetneafeesot a Wedm * e tn . 
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ill frv -I 

alr 0 P f lrit of *Sti y 
fx } ^itre ^ f ev 

^aiw ^ h lna _ e pr e < 
abf c 


JSi sl“sl LsI Si’Sfc’® 


»- - • %&* 

WT- I » ^ V* 

ft*' b l ' C . , c vU^ , v ^ r ’ . jxi. % a r 

<>^><rr^V Ce , W 

tl" ! 'j f crt ft^’, d notP b'i be< ^ i S a 

f 1 co» ld ly ^ th*®’ be en 

r r its Vjcl^S r)iO°' : ^ 

# /»'»’ * V, * fe *ete ^ t^e ^ 

■cl«f"' e ( .f «r, ^ - lC at * e [ abf° tb rt %e co«r fe 

,be f° r * Li fr 01 " rt of V t bat, i» d „ thing 

ca^ only f V zXC&t \ Tv xoCt ^ S 

If> gS « «£. v”“ c f« «“"t 

ntrcdve^ Dg ^- ^ 

f 01 * 1 P ate 'ci° ud ' n8 ptetsnA to . fo as to 

)n-mD& c0U \d not J? , ffl tVie calx. u 

h ° W T of the into®®*? 6 1 so addition of * - ^ 
«e< t it had accpvted { atte vol? ted - 
prove ttot ,„V«ed, vftecH I olte “ { & cab[ , no 
bv being m u nroc\ii‘ e a1 P e \. r r pr \ bY ^ 


"^/ = srif' !a5 

d "!/-"“'v' • <~» Jlob.fc of ~ *' jl '* ■>« I 

cefi Tfc 7“ *” “* ““ d i * i». 

, T '“ «"»»» *.c*»n,(.*{"* 

■* J have fincc found that inflammable air cannot be excelled 
om iron by beat, without Come moilture, which therefore fcemi 
scceflary to its conftitutlon. 

antimony •, 
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V, ci 

;■ 

s >8h. lmbi C u ' b 
?«•»,> £>«. 
2 'S^^S? 

t5 °nc<; k y Matter , ,. t ae l en 

plibfphorus S M there ^ f u ffi Penment ' >»« 

i»t W oo™ c r^r eedcdmuchb i met - 

produced, from th e glZ^J half of this *,I 
two grains of phofphorus in above > 

being only filled with white Wes' 
cefs. One fourth of the bulk of the ah- remained 
aiK. this was inflammable, burning with a yellow 
lambent flame, exactly like that which is produced 
in die procefs for making phoiphorus. 

4 That 


is *,fton' 

a\^ v \t°& v e^r 


T '' \r(0^ S be ^ e <h *" oO^ 

Si’^JSrJ irk 


rt ta^ s K rYob . t° 1 

c ° v t jcb mat not 1 ' 00 h 0 ’' 1 ' 




o£ Twith^fom'** 1 ’ "-,5 pto^r, «Yocn 

S^rtS^SV; 


but ** bVft« udl 

{ofr>d° n product 5 




the 


-nro^ • r » un c ^ * 

**££'?*** ^° e coded * 

fS ^ . of wUt ^^oduced bV 




“ "out to f nw ,; 0 Wetv ^ 

°f^K front betnS 8 ■ ■ and btitde) 




ZwrfZS** m izz **» 

up0n nd^towtng the {oCU £ °^e tnaattttttabte <&> 

ait, tM animation of the *Yio\e, 

there *» * dl ® aboUl two *“® °\ ftovn t\« 

which amounted to ^ rsvtved - 

uud during th« time 
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a nd f t tae r>„„. n the ^ lr > tk f ° rr tu 

s*s? 

J>wj™J? .iJ"»'SJ*h?y«i 

f»«w it' f »» £> S, 

^ heat. ’ wh ‘<* is alfo 1 *^ of £ * the 
Liver of fuJph *“«***?£ 

toctis Of t-K , r Was n rn . x 

o '?"***25 j «. k 

WdJ formed. * Reared 1 > * it 
Laftiy, to _ r , c !«*% 

*"^™rr.5^=s 

receiver acquired a whitifh inf ft ' ^ 

«foe„ W8rm ed had a ilrong 

repeating 


A 1 

, £ -yef> 

* **** \c^ ol V°\ 9» 4 
„ ff „r»^e, 10 • of b , 4 « s ' 1 

^v, oo* $v* 

>T <t“ S to f u •„<• bW 

fcf-'jS"' 

<5,»* 
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nf. t h eaboV °* ( \by relatively eT(/ t 

»"“•“ ! a «< • rfi » 

Lrese nted ’ . t o tfee r ' se to the «<«* ne -Halj 

f c0 vrespond^ tVie d^ce (eell and 

^ ^ ^ Ab^. w0Uld ^ ■' <4 

led ««» th rfx 
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